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Pestome: B Oannoii cmamve npedcmasieHa KOHYENnyusi CO30aAHUS CHREeYUANbHbIX YUPPOSbIX cucmem nepeoayu
ungopmayuu (L{CIIH) u pesynromamul peuteHusi akmyanoHou 0isi YKpaurvl HAyYHO-NPUKIAOHOU 3a0a4u paspabomxu
omeuecmeeHHol annapamypel cési3u Ha ocHoée xDSL mexuonozutl s cyuyecmeylouux npogooHslX KAHANO08 CES3U.
TIpuseden npumep paspabomru cneyuanu3upoOSaHHoON UHGOPMayuoHHol cucmemsl 015 MBI,

KoueBsle ciioBa: sawuwennas cucmema, nposoousie Kanaav ceasu, XDSL modemvl, yenmp o0Caysimcueanus abi30608.

BBEOEHUE

Poct d4uncrna TEXHOTEHHBIX W TPHUPOIHBIX
Karactpod, YCUJICHHE Teppopu3Ma H
KuOepTeppopu3Ma  TpEAnojiaracT  HaJU4he Y
HE3aBUCHMOTO rocyJapcTBa COOCTBEHHBIX
pa3paboToK 3amuiieHHbIX crnenuanbHbix  [[CIIU,
NpPEAHA3HAYCHHBIX MJI1 TEXHUYECKOrO0 OCHAICHUS
CTPYKTYp, OOECIIeUNBAOMMX OE30IMaCHOCTh BCEX
CTOPOH JKU3HEACSITEILHOCTH I'OCY 1apCTBa.

Tlon 3ammmenno ICIIH, kak moka3aHo B [1, 2],
B CTaTb€ MOHUMAETCS Ta CUCTEMa, KOTOpasl periaeT
MOCTABJIICHHBIE  33Jadyd  Kak MpH  HaJU9IHH
MEIIAFOIUX BO3JCHCTBUI €CTECTBEHHOI'O
MIPOUCXOXKIEHNUs (IIyMOB, TOMEX U Tp.), TaK U TIpH
I[eJICHAPABIICHHBIX JCHCTBUSIX MMPOTHBHUKA.

OmuH 13 U3BECTHBIX MPU3HAKOB 3aIUIICHHOCTH
OCIIM — HauuoHanbHas MNPUHAMJIEKHOCTb, T.€.
COOCTBEHHBIE  pPa3pabOTKH W TPOU3BOJICTBO.
OtcyTcTBHE B YKpauHe COOCTBEHHBIX pa3pabOTOK U
MPOU3BOACTBA 3allMIIEHHbIX cnenuanbHbix LCITN
yKa3bIlBaeT Ha aKTyaJbHOCTb UCCJIEJOBAaHUUA B ATOM
HaIIPaBJICHUH.

Ipu  cozmamum  IICIIM  uenecoobpazno
OpUEHTUPOBATBHCSI HA MMEIOIIMECS PELICHUs II0
CHUCTEMaM OOIIero MPUMEHEHUS, UYTO ITO3BOJHUT
CYIIECTBEHHO COKPaTUTh CPOKUA pa3pabOTKH U
CHU3UTH CTOMMOCTb TEXHUUYECKUX CPEICTB.

Ilems cTaThe COCTOWUT B pa3palbOTKE KOHIICTIIIHH
CO3JIaHHUsI OTEYEeCTBEHHBIX crenuanbHeiXx [ICIIH,
BBIOOpA HaIpaBJICHUIA HCCIICA0BaHUI H
OTIpEIICIICHHSI KpyTa 3a7ad, TPeOYIONTNX PEIICHHUS.

1. OCHOBHAA YACTb

ABTOpamMH TpeI0KeHa KOHLEMNIIUS TOCTPOSHHS
cneunaneHbeix  L[CIIM, kotopas ©Oasupyercss Ha
WCIOJIBb30BAHUH KOMMEPYECKOH anmapaTyphl CBS3H,
MOJCPHU3UPOBAHHOM B 4YacTU  IOBBIIICHUS
MOMEXOYCTOHUMBOCTH W Oe3zomacHOCTH oOMeHa
uHpopmMmarmeii [3].

IIpoBognas  cetb  HpU  3TOM  JOJDKHA
MHTETPUPOBATHCS C OECIpPOBOAHOW CETHIO LIS
TIOJTHOTBI WCTIOJIB30BaHUs CYLIECTBYIOLIUX

WH()OPMAITHOHHEBIX PECYPCOB TOCYAapCTBA.

B npennoxeHHYI0 KOHIICTIIIHIO TAK)Ke BKIIOYCHBI
MPOOJIEMHBIC BOMPOCH], CBSI3aHHBIE C CO3JaHUEM
crenuanbHeIX KoMaHnHbeIX pamuocucteM (CKPC),
Kak Pa3HOBUIHOCTH CIICLIMaIbHBIX LCITN.
CoBpeMeHHbIE KOMaHIHbIC pazuocuCTEMbl
00ecreYnBaroT JHUCTAaHIIMOHHOE yIpaBleHHe
HAa3eMHBIMH,  HAJBOJHBIMH W BO3IYIIHBIMH
HOCUTEIIIMM  C  alllapaTypoil,  BBIIOIHIOLICH
(GYHKIMHA: BUACOKOHTPOJS; TOMCKA  B3PBIBHBIX
YCTPOMCTB M 3ara3oBaHHBIX TEPPUTOPUMN; aKTUBHOMN
MOOWIIEHOH pEeTPaHCIIAINHA CUTHAJIOB U T.JI.

ITocTosHHO pactyiue TpeOoBaHUS K
OTEpPaTHBHOCTH W TOYHOCTH pearupoBaHusl B
OKCTPEMATBHBIX CHTYaIlUsAX BBIABUTAIOT HOBEIC
KOHLICTITyaJIbHBIE ~ 33Jaud 10  TEXHUYECKOMY
OCHAIICHUIO CIY)0 OOIIECTBEHHOW OE€30IMacHOCTH.
[TostBNsieTCsT HEOOXOAMMOCTH TepeAadn OOJBITHX

o0beMoB  1HdpoOBOI  MHpOpPMALMKM C  MecCTa
Ype3BBIYaiHOM CUTYyaLHH, obecrieueHus
ONEpaTUBHOIO  JocTyma K  0Oa3aM  JaHHBIX,

I/IIIeHTI/I(i)I/IKaHI/II/I JIMYHOCTH II0 OTIICYAaTKaM IIaJIbIICB,
(bOTO— u BUACOMATCpUaJaM U T.O. V3K0MOJIOCHBIE
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BEIOMCTBEHHbIE CHCTEMBI Ieperaddl  IuQpoBoi
WHPOPMAIUK HE MOTYT IOJHOCTHIO CHPaBUTHCS C
nepepadeid OonpmX 00BEMOB HMHGPOPMALUH, YTO
9acTO HEOOXOANMO B 9KCTPEMAIIbHBIX CUTYaLUsX.

Uneonorus MPOBEICHHUS OTEUYECTBEHHBIX
pazpaborok I[CIIM 4yactuyHO MOXKET OBITH
MOCTPOCHA HA OCHOBE OMbBITA AaBTOPOB IO
HCCIICIOBAHUIO  TIPOBOJIHBIX, OCCIPOBOJHBIX |
KOMAaHJIHBIX CHCTEM.

Ipennaraembrit BapUaHT CTPYKTYPBI

crermanpHOr L[CIIW mipu pa3BopaymBaHUN B 30HE
KpU3HCHONW WM upesBbruaitHoit curyanuu (YC)
MIpHUBEZIEH Ha pHcC. 1.
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Puc. 1 — Crpykrypa cnenuansHoii HHICIIM npu
pa3BopaYHBaHUM B 30He KPU3MCHO WiIn
4ype3BbIvaiinoii cutyanuu (UC).

IIpencrasnennas 1ICIIM He sBIseTCS TPOCTHIM
00bEeMHEHNEM  pe3yJbTaTOB  M3BECTHBIX  H
OIyONTMKOBAaHHBIX ~ padOT 1O TPOBOAHBIM U
OCCIPOBOAHBIM CHCTEMaM Tiepenadu WH(OopMaIuy.
[Ipu cuHTE3€ 3TOM CTPYKTYphI OBLIM HCIOIB30BaHBI
nepeoBbIe HACH B 00JIACTH:

— TEXHOJIOTHH Tepenadn HHPOPMAaIHH;

— uH(popManmMOHHON ¥  (U3NYECKOW  3allUTHI
KaHaJOB CBA3H;
— TOINOJIOTMM TMOCTPOCHUS HAICKHBIX  CeTei

riepeaadn nHGOpPMaIIH;
— TIPOTOKOJIOB Mepeadyn JaHHbIX;
— TMPOU3BOJUTENBHBIX MPOrPAMMHO-ANITaPaTHBIX

1aThOpM.

IICITA BrmroyaeT B ce0s HECKOJIBKUX IOJACUCTEM
u cereif: cerb mpoBoaHoro nocryma (CILJ), ceTtsb
abonentckoro paamoxoctymna (CAPJI), cencopryro
pamnocets (CPC) u KOMaHIHYIO paglOCHCTEMY
(KPC). bazoeeie cranmuu  (BC)  cucrtemsr
PaaMoOAOCTyIA TTOAKIIOYAOTCS TI0 TMPOBOIHONW CETH

K MyJeTUIDIeKCOpy goctynma (MJI), KkoTopsbrit
obecrieunBaeT KOHLEHTPANUIO HHPOPMALUOHHBIX
MOTOKOB M TOAKIIOYEHHE K cepBepy AaHHBIX
omepatuBHoro mrabda. /s mepenauu wHGOpMAIUK
Ha JalbHUE PACCTOSHHUA B IIGHTP IPHHATHS

peleHuin HCIIONB3YIOTCS MPOBOJHBIE
MHOTOKaHAJIbHBIE IM(QPOBBIE CHCTEMBI Tepeaadn
(LICIT). Cucrema wMeeT CKBO3HYI CHCTEMY
YJaJIEHHOT O YIIpaBIICHUS u MOHUTOPHHTA
COCTOSHUEM DJIEMEHTOB KOMMYHUKALIMOHHOM
CTPYKTYPBHI.

Hnst  waTerpammm  crenuansHeix  L[CITM ¢

TEJICKOMMYHHKAIIMOHHBIMU W WH(OPMAIIMOHHBIMU
CUCTEeMaMH OOINEro Ha3HA4YeHHsI WCIOIb3yeTCs
CIICIIUATIBHBIA  TIUTI03, KOTOPBIA  OOecredmBacT
3amuTy HMHQOpPMAanUU B 30HE Pa3BEpPTHIBAHUS
CHUCTEMBI OT HECAaHKIMOHUPOBAHHOTO JOCTYIA.

IIpu BBIOOpE TEXHOJIOTUM nepenayn
uHbOpMAIMK  JUIS  TOCTPOSHHS  MPOBOMIHBIX,
OecripoBogHbX U kKoMaHnHbix ceredd L[CIIU, Obun
NPUHATEL BO BHUMAaHUE JIMIUPYIOIIME MO3ULMH,
KOTOpBIC 3aHMMAIOT B HacTosmuid MomeHT xDSL

TCXHOJIOTHUH, OCHOBAHHBIC Ha S(b(I)GKTI/IBHI:IX
METOoAax MOAYyJIAIUn u HOMCXOYCTOﬁQHBOFO
KOoOAUpOBaHMA, TIO3BOJIAIOIINX CYIIECTBEHHO

YBEIMYHUThH MPOIMYCKHYIO CIIOCOOHOCTDH JIMHUHN CBSI3U
(JIC) u nnuHy pereHepalMOHHBIX Yy4YacTKOB. Ecmu
paccMaTpuBaTh 7 YPOBHEBYIO MOJI€NIb MOCTPOCHUS
otkpeIThIX cetell (OSI), To xXDSL — ato nudposas
TCEXHOJOI'ud nepeaaiu (I)I/I3I/I‘ICCKOI‘O YPOBHA,
IpeaAOCTaBIIAOIIAA y,HO6HYIO BBICOKOCKOPOCTHYHO
cpemy JUisl TIPOTOKOJIOB OoJiee BBICOKUX YPOBHEH,
JaromuX BO3MOXKHOCTH o0ecreynBaTh nepeaavy
rojoca, 1aHHbIX U MYJIbTUMCHA, BKIIIOYAsA OOCTYII K
cetu MHTEpHET.

Konuenuuss  npexycmMaTpuBaeT — pellieHHE
BonpocoB co3nanusi mnpoBoaHbix [[CIIN Ha
OCHOBE CYIIECTBYIOIIHUX B YKpanHe KaOeIbHBIX
JUHUMA  CBSI3U W coBpeMeHHbIXx  XDSL
TexHojoruii. B pabore [4] mokazaHo, 4TO Ha
OTEUECTBEHHBIX KaOEIbHBIX JUHUSIX CBS3H IMpPU
HCIIOJb30BAHUM MHOTI'OYPOBHEBOTO JIMHEWHOTO
curHaa ¢ koaupoBanuem TC-PAM-16 u
texHosoru SHDSL M0XHO JOCTHYb CKOPOCTH
nepenaun uHGOpManmu Oonee 2 MoOut/c mpm
BEPOSATHOCTH OMTOBOHN OIIMOKH HE XYKe 107
[TpenenpHas padovast TanbHOCTH padoTel SDSL
cucteMbl coctaBmia ot 4,5 kM g0 15,3 kM B
3aBUCMMOCTH OT THIMa Kabens U yCIOBHM
JKCIUTyaTaluu.

['maBHBIME (akTOpaMH, BIHUSIOIMIAMI Ha KAa9eCTBO
pabotsr xDSL oOopymoBaHusI JHMHEHHOTO TpakKTa
muQpoBEIX  cHcTeM — mepegayd  MHQOpMaLuH
SABJIAKOTCA:

— ociabieHne CUrHajaa B JIMHUHA CBsI3H,
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— HemumHEHHOCTH AUX ITHHHMM CBSI3H;
— NEPEKPECCTHBIC HABOJAKHN Ha OMMKHEM U JaJIbHEM

KOHIIC JINHUH CBSI3H;

— TpYNIIOBOE BpeMs 3aJIepKKH CUTHAIIA B KaOere;
—  paauMoyacToTHas HHTep(EepeHIHs.

Bonbmoe BITUSTHUC Ha nepeaaqay
MHOTOYPOBHEBBIX JMHEHHBIX CHUTHAJIOB OKa3bIBaeT
paanodactoTHas nHTephepenuus. Pagnonepenauu B
JUara3oHax JUIMHHBIX M CPEIHUX BOJIH, pabora
MOIIHBIX PaJUOpENeHHBIX CTaHIHA H JPYTHX
PaAMOTEeXHUYECKUX CHUCTEM BBI3BIBAET HABOJKH Ha
KaOeNbHYIO JIMHUIO TpH  Tepefade JHMHEHHBIX
CUTHAJIOB, €CITU OHU MMEIOT COBITAJIAIOIINE YIACTKU
CHEKTPOB. DTOT (aKTOp HEOOXOIUMO HCCIIENOBATh U
VUIUTHIBAaTh MpU pazpaborke samumieHHBx LCIIH,
tak pabora xDSL cucrem mpeamnosnaraeTcst B 30HaX,
HACBIIICHHBIX Pa3INYHBIMU  PAAHOTEXHUICCKUMU
CHUCTEMaMH.

B nayuHo-mccienoBaTensCkold  maboparopuu
“IIpoekTUpoBaHUE CPEICTB JOCTyTa K
nHpopmarmonaeM cetam” XHYPD  mpoBomsTcs
HCCIIEIOBAHUS MHOTOYPOBHEBBIX JIMHEHHBIX
CUTHAJIOB U CIIOCOOOB WX TMepeladyu, Kak [0
MIPOBOJHBIM, TaK M IO OECHpPOBOJHBIM KaHAIaM
CBSI3U. DTH WCCIEIOBAHUSA SIBIISTIOTCS OCHOBOM ISt
pa3pabOTKM HOBBIX OTEYECTBEHHBIX LH(POBBIX

cucTeM repeaadn c HCTIIOJTb30BaHUEM
MEePCIIEKTUBHBIX xDSL TEXHOJIOTHH. ITpu
pa3paboTkax UCTIOJIB3yeTCs COBpEMCHHAs

JNeMeHTHas 0a3a U CHCTEMbI aBTOMAaTU3UPOBAHHOTO
mpoektupoBanusi (CAIIP), dro mo3BomseT BecTH
paboThl Ha BBICOKOM TEXHHYECKOM YPOBHE H B
ckatele cpokd. OpHeHTalMsi Ha OTEYECTBEHHYIO
MIPOM3BOACTBEHHYI0 0a3y Jajla  BO3MOXKHOCTh
HajmaauTh cepuitHoe mpou3BoacTBo L[CIIM Ha psme
TEJIEKOMMYHHUKAIIMOHHBIX MPEINPUATHH YKPauHBI.
Buenpenue xDSL TEXHOJIOTUN Ha
TEJIEKOMMYHHKAIIHOHHON CETH MO3BOJISIET HE TOJBKO
YBEJIUYUTh KOJMYECTBO TeNEe(POHHBIX KaHAJIOB, YTO
Ba)KHO JUIA TOBBILIEHUS KauyecTBa MpPEOCTaBIECHUS
TPaIUIIMOHHBIX YCIYT CBS3HM IOTPEOUTENSIM, HO U

[O3BOJISIET IPEAOCTaBUTh HOBBIE BHABI  YCIyT
(moctym  k  cetu  MuTepHer, gmocTym K
00pazoBaTeIbHBIM yCIIyram, JOCTYII K

nHpOpMaIMOHHBIM 0a3aM MJaHHBIX W T.1.). Ha
OCHOBC MPOBCIACHHBIX MHOT'OJIETHUX I/ICCJIGI[OBaHI/Iﬁ
Obuta pa3paboTaHa IeJIoe CEeMEWCTBO ammapaTypbl
nudposoro ymwrotHeHus (AILlY) u  1udpoBsIx
cUcTeM Tepefadn uHpopManuu il a0OHEHTCKUX U
COCIUHUTEIHHBIX JIMHUIA CBS3H.

HudpoBas cucrema mnepemaun AlL[Y-4/8/12C
npeaHa3HadeHa s opraHuzanuu 4, 8 wumm 12
COCTMHUTEIBHBIX TUHUN MeXy aHamoroBeiMu ATC
[0  OJHOMAPHBIM  (U3WYECKUM  JUHHUSIM  C
HCIIONIB30BaHUEM JTMHEHHOTO KomupoBaHus 2B1Q.
MoXeT HCHONB30BaThC  BMECTO  aHAJIOTOBOM
anmnapaTypsl yIUIOTHEHUS, 00ECIEYHBACT CTHIKOBKY

¢ xommiektamu PCJI, PCJIO pa3nuuHBIX THIIOB
ATC. KonctpyktusHo AIlY coctout u3 aAByx
tepmuHaioB 1neHtpansHoro (LUT) u ynamenHoro
(YT), xoTopsie pazmematorcs Ha pa3Hbix ATC.
CymectByer HECKOJBEKO MoaupUKanun
anmapaTypsl JUTSE Pa3IUYHBIX CETMEHTOB
TEJIeKOMMYHHKAIIMOHHOH ceT (puc. 2).

v'I.mi-

3

Puc. 2 — Moandukanuu annapatypsl VISl pa3JIu4HbIX
CerMeHTOB TeJ1eKOMMYHUKAIMOHHOI ceTH.

Hudposas  cuctema  mepemaun  AllY-El
npeaHa3HavYeHa ULt OpraHu3anuu
BBICOKOCKOPOCTHBIX KaHAJIOB CBSI3H 110 OAHOIIAPHBIM
(bU3MUECKUM JMHUSIM C UCIIOJIb30BaHNEM JIMHEHHOTIO
komupoBanuss TC-PAM, kotopoe oOmagaer Ha
CeTONHSIIHUNA ACHb JIyYIIUMH XapaKTePUCTUKAMH.
AIlY-E1 MoXxeT uCIOIbp30BaThCsl B  KadeCTBE
CHCTEMBI TIepeIayll B CeTSX Pa3INYHOrO Ha3HA4YEHUS
it opranu3anuu kananoB E1 (2048 x6ut/c) Mexmy
ATC, obGopynoBaHWeM a0OHEHTCKOTO BBIHOCA U
TDM-MyJIbTUIIIIEKCUPOBAHMSL. KoncTpykTueHOE
UCTIOJIHEHHE cucTeMbl — Kopmyc Minirack 1U u
Subrack 6U mns mkada 19 (puc. 3 u 4).

rs
Puc. 4 — Kopnyc Subrack 6U auast mkada 19'.

PaspaboTanbl Takke CHCTEMbl aOOHEHTCKOTO
noctyna k ceru Murepner ALY-2I'JI “AwnTtapec-
1157 u CIIA — “Bera 2000”. Dta ammaparypa
MI03BOJIIET OPraHU30BaTh CUMMETPUYHBIA OCTYII B
WHuTepHeT mnpu OAHOBPEMEHHOM HCIIOJIb30BAHUHU
[I15BM u TtenedoHa Mo CyHIECTBYIOIIEMY KaOelTto.
IIpu noctyne k cetu MHTEpPHET CKOPOCTh Nepeaadyun
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JaHHBIX MOkeT Jocturats 2300 Kout/c.

Cucrema DSLAM “Bera” — manokaHaJbHBIN (Ha
8/16/32/ — abonentoB) myabruruiekcop DSL nunnit
¢  OGYHKIMAMH ~ MapuipyTH3aTtopa  I03BOJISET
CYUIECTBEHHO  YIPOCTUTh  JJsI  TIpoBaiijepa
MOJKITIOYEHNE K CeTH MHTepHEeT HOBBIX a0OHEHTOB H
YMEHBIINTb HayaJbHbIC 3aTpatsl npu
pa3BepTBIBAHMM y371a JOCTyIla, OCOOCHHO 3TO
KacaeTcsl CeTbCKOW MECTHOCTH (pHC.5).

Puc. 5 — Cucrema DSLAM “Bera”.

OpHa W3 TOCIeAHMX pa3paboToK HUdpoBas
cucreMa nepegaun “LICII-QUADRO”, koropas

MpenHa3Ha4YeHa ISl OpPTaHW3allid HECKOJIBKHUX
kaHaoB E1(2048 KoOut/c) Mexay uudpoBbIMH
ATC, oOopyaoBaHueM a0OHEHTCKOI'O  BBIHOCA,
TDM-MyIbTHIIICKCOpaMH, 0a30BBIMH  CTAHIIUSIMH
MOOWIIBHBIX ~CeTeH, Ui CKOPOCTHOH Iepenayu
JaHHBIX W CO3JaHUS MYJIBTHCEPBUCHBIX CETeH.

Jlunetinoe xomumpoBanne TC-PAM (ESHDSL)
obecrieunBaeT BBICOKYO 3JIEKTPOMATHUTHYIO
COBMECTUMOCTh npu WCIIOJIb30BaHUH Ha

MHOT'OITapHBIX KaOENbHBIX JTUHSIX CBA3H U pa60Ty Ha

Ooxiplee  paccTosHHME IO  CPaBHEHHIO  C
TPaJAUIIMOHHBEIMHU crucTeMaMu 1upoBOrO
YIUTOTHEHUSL.

OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKHU

CHCTEMBI: JIBa WM YeThIpEe HE3aBUCHUMBIX JTMHEHHBIX
unrepderica ESHDSL, koTopeie COOTBETCTBYIOT
ITU G.SHDSL.bis; nuneitnoe kommpoBanue TC-
PAM-16(32); ckopocTh Tiepenadil JaHHBIX B JTUHUH
— 270 — 5600 Ko6ut/c; ypoBeHb BBIXOJAHOTO CHTHAaja
— 10 — 14,5 nb; 3ammra wuaTepdeiica mo ITU-T
K.20/K.21; mBa wmmm detwlpe wuHTepdeiica El u
untepdeiic Ethernet -10 Base-T. KoncrpykrrsHoe
UCTIOJNIHEHHE cucTeMbl — Kopryc Minirack 1U (MOK
297-3) mnst mikada 19’ (puc. 6).

Puc. 6 — kopnyc Minirack 1U (MJK 297-3) nnsa
mkada 19'.

OnHOIl W3 MOTEHNHATBHBIX YIPO3 COXPaHHOCTH
nHpOpPMAIMK B CJIOXKHOW  WH(POPMAIOHHO-

TEJIEKOMMYHHKAIMOHHON CHUCTEME SIBIAETCS yrpo3a
JOCTYITHOCTH HH(GOpPMAalMU, KOTOpas HampsIMyro
CBsI3aHA CO CTOWKOCTBIO allapaTHBIX CPEICTB CBA3H
K Ppa3IMyHbBIM BHEIIHUM  BO3JIEHCTBUSM, Kak
€CTECTBEHHOTO TIPOHUCXOXKACHUSA (IJIEKTPHUUECKHE
MIOMEXHU, CTaTHYEeCKUEe 3apsibl, yIapbl MOJHHU H
Ip.), TaKk M IeJCHANpPaBICHHBIM [EeCTPYKTHBHBIM
Bo3melicTBuaAM. Bce wHTEpdEics pa3paboTaHHBIX
LCIIA ocHaieHbl CHEUAIBHBIMU AIEKTPOHHBIMHU
3JIEMEHTaMH W (QUIBTPaMH, KOTOPBIC 3aLIUIIAIOT
MOJIEMbI OT EPErPy30K IO TOKY U HAPSKEHUIO.

Bricokuit  ypoBeHs  paspabotok = XHYPD
MOATBEPKAAETCS TEM, UYTO TEJIEKOMMYHHUKAIUOHHAS
anmapatypa  cepTudHUUUpOBaHa B CHCTEMax
YkpCEIIPO u CCC “Csa3p” (Poccus) m cepuiftHO
Beimyckaercst HIIIT “Ontex” (r. XappkoB) ¢ 1998
romra u OAO “Ilpoxekrop” (r. Manus,
JKuromupckas 0611.).

HoBuzna pa3paboTku MOATBEpKICHA MATECHTOM
YKpauHslL.

Ammapatypa ycraHoBieHa Ha cersx OAO
“Ykprenekom” B 25 o6nactsax YxkpaunHbel. OTbIT
MHOTOJIETHEH SKCIUTyaTalliy MOATBEPIHI BBICOKYIO
HaJeKHOCTh PabOTHl pa3pabOTaHHOM ammapaTypbl.
Pa3zpaboTku XHYPD HEOIHOKPATHO
JIEMOHCTPHpPOBAJach U OBIIM OTMEYEHBI Harpajgamu
Ha pEruOHaIbHBIX BBICTaBKaX “Hayxka
XapbKOBIIMHEI’,  MEXIYHAPOMHBIX  BBICTaBKax
“Uudopmaruka u cBsa3p” (r. Kues) u CeBIT (r.
I"anHOBED).

Onaum u3 npumepoB ucnonb3oanus LICIIN npu
CO3/IaHWU CHEIHMATIBHOTO paclpeie]IeHHOTO IEHTpa
o0pabotku Bb130BOB (IIOB) cmyx6s1 “02” YMBJ/]
VYKpauHbI IpeACTaBIEH Ha puUC. 7.
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Crpykrypa [HOB BkmogaeT B ceOs HECKOIBKHX
MOJICHCTEM M CeTel: CTaHIMOHHOE 00OpyIOBaHHE
(CO) CITyKOBI “027, LEHTPaTbHBIN
uapopmarmonusii cepeep (LIUC) cmyxOer “027,

129



Lloxano B.M., L{ona A.1., Macnuii B.B. / Komnviomune, 2008, mom 7, evinyck 1, 126-134

paboune mectra omepatopa (PMO) cmyxOb1 “02”,
cetb mnpoBogHoro pocrynma (CIIJI) s cBs3u
CTaHIMOHHOTO O0OpyAoBaHUs CiIyxO0bl “02” ¢
paiionHeiMu oTaeneHusMu YMBJl u ¢ y3nom
OKCTPEHHBIX W WH(QOPMAIIMOHHO-CIIPaBOYHBIX
CITy K0 XapbKOBCKOTO ¢$unmana OAO
“Yxprenexkom”, paboune Mmecta aexypHbix (PMJI)
paiioHHbIX oTnenenuit Y MB/I.

OCHOBO# CTaHIIMOHHOTO O0OPYJIOBAHHUS CITYKOBI
“02” YMBJI, saBnsercsa nporpaMMHO-anmapaTHBIMN
KOMIUIEKC Ha OcHOBe [P-TexHomoruii, KOTOpBIi
npeayCcMaTpUBaeT WHTEJUIEKTYNBHYTO
MapUIPYTU3ALHIO BBI30BOB, MOCTYMAIOMINX B LIEHTP,
paclpeleneHHy0  apXUTEKTypy pabouux MecT
OIIEPaTOPOB M YIPABICHUE MYJIbTUMEIUIHBIMU
KoHTakTamHu 110 IP-ceTu [6].

Bcee (hyHKIIMOHATBHBIE BO3MOXKHOCTH
npemTokeHHON apxuTekTypsl 1[OB peanmmsyroTcs
KOMITBIOTEPHBIMHU cepBepaMu MIPUIOKECHUM,

paboTaroImKUMU € YOpaBIAONied WHpOpMAIUed u
B3aMMO/JICHCTBYIONMMHU B TpoIecce OOCTyKUBaHMSI
BBI30OBOB c UHPOPMAITIOHHBIMH 51
TEXHOJIOTUYCCKIUMH 0a3aMU JTaHHBIX.

Enunble opraHu3aiiioHHbIC TOXOIbI K IPUEMY U
00paboTKe BBI30BOB, K VYETy IOCTyHAroIIei
uHpOpMAIM, BEIEHHUE CHUCTEMBI 3JIEKTPOHHOTO
JOKYMCHTHPOBAHUS U KOHTPOJS  HCIOJHCHHSI
MEpONPHSTHH,  CBA3aHHBIX C  OOpalICHUSAMHU
TpakJaH, a TaK¥Ke HHTETrPUPOBAHHAsA
nH(pOpMaIMOHHAs KapTorpaduueckas MOANCPKKA,
MPO3paYHOE B3aUMOJCHCTBHE CIYXO0 pearupoBaHMUsI
Ppa3HBIX BCIAOMCTB, OITHMHU3ALUA TEXHUYCCKOI'O
aJIMUHUCTPUPOBAHUS W OOCIYyXUBaHHS, HapPAIy C

COXpaHEeHUEM H30JTUPOBAHHOTO JIOKATBHOTO
CeTeBOro 00ECIeYCHUs] TPHUIIOKEHUH, IO3BOJSET
FOBOPUTh O KAUeCTBEHHOW  JBOJIOIMH  BCEX
9KCTPEHHBIX CITYXkO.

Cucrema  oOCTyXMBaHWS  BBI30BOB  JIa€T
BO3MO>XKHOCTb IMPOTUBOCTOATH Teﬂe(bOHHOMy
TeppopusMy Onarojaps TOMY, 4YTO OIEPaTop

cyx0br “02” nmo momHATHSA TenedOHHOH TpyOKH
nMeeT BO3MOKHOCTh YCTaHOBHTb MecTo
HaxXOXKJCHUS aOOHEeHTa, (aMHIMI0O M HMHHUIUAIBI
JUYHOCTH,  HAa  KOTOPYIO  3aperucTpupoBaH
KBapTHPHBIH Tene(OH, WIM YCTAHOBUTH MECTO
pacnionokeHust Takcogpona. Kpome Toro cucrema
HMeeT BO3MOKHOCTh YCTaHaBIHMBAaTh U OTOOpaKaTh
Ha DOHKpaHEe orepaTopoB ciyxOb1 “02” HOMepa
a0OHEHTOB COTOBBIX oTepaTopoB CBSI3H.
Okcrutyaranus L{OB mokasana, yTo k omeparopam
cmyx0br “02” 3a cytkum mnpuxomutr Oomee 2500
TeneOHHBIX  3BOHKOB, a B  BBIXOJHBIE U
npaszgaugasie aau 10 4000, B cpearem B 2-2,5 pasa
YBEIMYWIOCH  KOJMYECTBO  3aperHCTPUPOBAHHBIX
COOOIIECHUH O MPECTYIUICHHUSAX U ITPAaBOHAPYIICHHSX.

Pe3ynbTarhl ONBITHON JKCILTyaTaluu EPBOU
oueperu [1OB cmyx6p1 “02” YMBJ B T.

XapbKOBE TOATBEPKIAIOT NPABUIBHOCTh U
3¢ (HEeKTUBHOCTh TMPENTIOKEHHBIX TEXHUYECKUX
pemenuii. ONepaTUBHOCTh MPUHSATHS BHI30BOB,
CBOEBPEMEHHOE nH(GOPMHUPOBaHUE o
MPOUCHIECTBUSAX  JACKYPHBIX B  PalOHHBIX
otacneHusx YMBJI mamo BO3MOXKHOCTL Ooiee

ONEPaTUBHO M KAYECTBEHHO pEarupoBaTh U
packpbIBaTh MPECTYIUIEHUS MO  “TOpPSYUM’
cleaM.
2. BbiIBOAbI
1) Pa3paborana  KOHIENIUS  IOCTPOCHUS
crenmanbHbix LICITH.
2) llpemnoxkeHa waess O  BO3MOXHOCTH

noctpoenust s¢p¢extuBHbix L[CIIM Ha ocHOBe
CYIIECTBYIOIUX B YKpanHe KaOCIbHBIX JIMHUN
CBsI3U U cOBpeMeHHbIX XDSL TexHonoruii.

3) Coszmansr oteuecTtBeHHBIE npoBoaHbie [[CITU
Ha ocHOoBe XDSL TexHONOTrHi, MO3BOJSIOIINE
JIOCTHYh CKOPOCTH Tepeaayd uHpopManmuu 1o 5,6
Mobwur/c.

4) Ha mnpumepe co3gaHHS — CIEHUAIBHOTO
pacIpeeleHHOr0 EeHTpa OOpabOTKH BHI30OBOB
cryx0br  “02”  YMBJI  VkpawHBl = J0Ka3zaHa
BO3MOXXHOCTh  3(P(PEKTUBHOIO  HCIIOJIb30BAHUS
oteuectBeHHbIX L[CITH.

5) [Tokazana BO3MOXHOCTb BBIITyCKa
COBpPEMEHHOMU TEeNIEKOMMYHUKAITUOHHOM
anmapatrypbl Ha OTE€YECTBEHHON IPOU3BOJCTBEHHOU
Oase.
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Abstract: Conception of special digital information transmission systems (SDITS) creation and results of decision of
Ukraine actual scientifically-applied problem of domestic connection apparatus development is presented on the basis
of xDSL technologies for the existent wired communication channels. The example of specialized information system

development for UMIA is presented in thesis.

Keywords: protected system, structure synthesis, wired communication channel, xDSL modems, call center.

Man-caused and natural catastrophes number
growth, terrorism and cyberterrorism strengthening,
supposes presence at the independent state of own
protected SDITS developments, intended for the
technical equipment of structures, providing safety
of all sides of state vital functions.

Protected SDITS is the system, which decides set
the problems both at presence of preventing
influences of natural origin (noises, hindrances and
etc.) and at the purposeful actions of enemy. One of
the well known signs of SDITS protectability is
national belonging, i.e. own developments and
production. Research direction actuality is specified
by own developments and protected SDITS
production absence in Ukraine. Creating SDITS it is
expedient to be oriented on present decisions of
common application systems that will allow to
reduce the development terms and to reduce the
hardware cost substantially.

The purpose of paper consists of domestic SDITS
creation development conception, choice of research
directions and problem determination.

The conception of SDITS construction that bases
on the commercial connection apparatus use,
modernized in part of increase of noiseproof feature
and exchange information safety is offered by
authors. A wired network must be integrated with a
wireless network for existing state informative
resources complete use.

Problem issues, related to special command
radiosystems (SCRS) creation, are also included in
the offered conception. Modern command
radiosystems provide remote control of surface and

air transmitters with an apparatus, executing
functions: videocontrol; explosive devices search

and gassed territories; active mobile signals
retransmitting search and etc.
Constantly growing requirements to

operativeness and exactness of reacting in extreme
situations pull out new conceptual problems on the
public safety services technical equipment. The
necessity of digital information large volumes
transmission from the extraordinary situation place,
providing operative databases access, authentication
of personality on finger-prints, photo- and video data
and etc. appears. The narrowband departmental
digital information transmission systems cannot
fully manage transmission of large information
volumes that are often needed in extreme situations.

Ideology of conducting of domestic SDITS
developments partly can be built on the basis of
authors experience on wireless and wired commands
systems research.

Presented SDITS isn’t the simple association of
performances of the known and published works on
the wired and wireless information transmission
systems. For the synthesis of this structure new ideas
were used in an area: information transmission

technologies; informative and physical
communication channels protection; information
transmission  reliable  networks  construction

topology; data transmission protocols; productive
program-apparatus platforms.

SDITS includes few subsystems and networks:
wired access network (WAN), subscriber
radioaccess network (SRAN), sensory radio network
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(SRN) and command radiosystem (CRS). The base
stations (BS) of radioaccess system are connected
via wired network to access multiplexer (AM) which
provides the concentration of information streams
and connecting to the server of information of
operative staff. For passing to information on remote
distances the multichannel digital systems of wires
of transmission are used in the center of decision-
making (TSSP). The system has the through remote
control and monitoring system the state of
communication structure elements.

For integration of special SDITS with the
systems of telecommunications and informative of
the common purpose the special sluice is used that
provides defense of information from unauthorized
access in the sphere of system development.

Choosing information transmission technologies
for the construction of SDITS wireless and wired
commands networks were accepted into account
leading positions, which occupy xDSL technologies,
based on the effective methods of modulation and
antijamming encoding, that allows substantially to
multiply the carrying capacity of connection line
(CL) and regeneration areas length. Examining 7-
level model of opened networks construction (OSI),
xDSL is a digital transmission technology of
physical level, that gives comfortable high speed
environment for protocols of more high levels,
enabling to provide the transmission of voice,
information and multimedia, including access to the
Internet network.

Further in a thesis the questions of wired SDITS
creation are considered on the basis of existing in
Ukraine cables lines and modern xDSL
technologies.

In “Development of system of access to the
informative networks” research laboratory of
KHNURE researches of multilevel linear signals and
methods of their transmission are conducted, both on
the communication channels of wires and wireless.
These researches are the basis for development of
new domestic digital systems of transmission with
the use of perspective xDSL technologies. Modern
element base and computer-aided design (CAD) are
used for development that allows conducting work at
high technical level and in the compressed terms. An
orientation on a domestic production base enabled to
put right the mass production of SDITS on the
number of Ukrainian telecommunication enterprises.

Introduction of xDSL technologies on a
telecommunication network allows not only to
multiply the amount of telephone channels, that is
important for quality increasing of traditional
communication services, but also allows to give new
types of services (access to the Internet network,
access to educational services, access to informative
databases, etc.). On the basis of the conducted long-

term researches was developed whole family of
digital compression apparatus (DCA) and digital
transmission systems for the flow lines of
subscribers and connecting.

One of the last developments digital system of
transmission of “QUADRQO”, which is intended for
organization of a few channels of E1 (2048 kbps)
between digital telephone exchanges, equipment of
subscriber bearing-out, TDM-multiplexor, base
stations of mobile networks, for speed
communication of data and creation of networks of
multiservices. The straight line coding of TC-PAM
(ESHDSL) high electromagnetic compatibility at the
use on the tenches of cables of multipair of
connection and work on greater distance as
compared to the traditional systems of digital
compression. Basic technical description of the
system: two or four independent linear interfaces of
ESHDSL, which correspond ITU G.SHDSL.bis;
straight line coding of TC-PAM 16(32); a data rate
is in a line — 270 — 5600 kbps; level of output signal
-10-14,5 dB.

The high level of KNURE developments is
confirmed by the fact that a telecommunication
apparatus is certificated in the systems of
UKRSEPRO and SSS “Connection” (Russia), and is
produced serially by “Eltekh” scientific and
production enterprise (Kharkiv) starting from 1998
and “Projector” JSC (Zhitomir region, Malin town).
The novelty of development is confirmed by the
patent of Ukraine. An apparatus is set on the
networks of “Ukrtelekom” JSC in 25 regions of
Ukraine. Experience of long-term exploitation
confirmed high reliability of developed apparatus
work. KNURE developments were demonstrated
and were marked by rewards on regional exhibitions
“Science  of  Kharkovschiny”,  international
exhibitions of “Informatics and connection” (Kiev)
and CeBIT (Hannover) many times.

One of examples of the SDITS use at creation of
the special distributed center of calls treatment
(SDCCT) of service “02” MIA of Ukraine is
presented in thesis. SDCCT structure includes a few
subsystems and networks: station equipment (SE) of
“02” service, central information server (CIC) of
“02” service, workplaces of operator (WPO) of “02”
service, wired access network (WAN) for
connection of the “02” service station equipment
with the district branches of UMIA and with the
node of urgent and information-reference services of
the Kharkov branch JSC “Ukrtelekom™, duty
workplaces (DWP) district branches of UMIA.

The program-apparatus complex on the basis of
IP-technologies is a basis of service “02” station
equipment, which foresees the intellectual calls
routing, entering in center, distributed architecture of
operator workplaces and multimedia contacts
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management on an [P-network.

All functional possibilities of the offered
architecture of SDCCT will be realized by computer
servers of appendixes, workings with information
managing and interactive in the process of calls
maintenance with informative and technological
databases.

Single organizational approaches to the reception
and calls treatment, to the account of acting
information, conduct of the electronic documenting
system and measure execution control, related to the
appeals of citizens, and also integrated informative
cartographic support, transparent co-operation of
services of reacting of different departments,

optimization of technical administration and service,
along with saving of the isolated local network
providing of appendixes, allows to talk about the
high-quality evolution of all urgent services.

Results of installation and check-out phase of the
first turn of SDCCT of “02” service of UMIA in
Kharkov confirm a right and efficiency of the
offered technical solutions. Efficiency of accepting
challenges, the timely informing about the attendants
incidents in the district branches of UMIA enabled
more operatively and high-quality to react and
expose crimes to on hot to tracks.
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